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Che Riverside Sransmission. 


By W. A. LAYMAN. 


On December ist last there was turned over to the 
municipal authorities of the beautiful city of River- 
side, Riverside county, Cal., from the hands of the 


the word the highest development of the art as at pres- 
ent understood. This undertaking, so recently inaug- 
urated, and so successfully pursued to completion, is, 


FIGURES 1 AND 2.—THE INTERIOR OF THE GENERATING STATION AND THE ELECTRIC LIGHTING 
OF MAGNOLIA AVENUE. 


California Electrical Works of San Francisco, an elec- 
tric transmission and general distributing system for 
both power and lighting, which for completeness, nov- 
elty and general efficiency typifies in every sense of 
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however, characterstic of the community, and but ex- 
emplifies in a new direction the same spirit of enter- 
and energy which 
quickly and so completely, this 


has transformed so 


once almost desert 


prise 
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waste, into the paradise of luxuriant foliage, and fruit- 
laden orchards that it is. 

A less progressive municipality than Riverside 
would probably not have attempted the transmission 
of electric energy a distance of twenty-two miles, and 
at a single step not only appropriated the energy of 
mountain streams for its especial municipal require- 
ments, but also placed within the reach of all her resi- 
dents electric power and light at rates against which 
there could be no commercial competition. And note- 
worthy also is it that from beginning to end no step 











FIGURE 3.—METHOD OF LINE TRANSPOSITION. 


has been taken without engineering advice looking to 
the employment of efficient and reliable apparatus. 
Concretely stated, the system in its entirety consists 
of the following general features: The energy supply 
is purchased direct from the Redlands Electric Light 
and Power Company, which owns the most accessible 
and available water supply. The Redlands Company, 
by contract, delivers to the city of Riverside at the 
switchboard of the generating station three-phase al- 
ternating electric current of 2500 volts pressure. This 
current passes through step-up transformers which 
change the pressure to 11,000, at which the energy is 
transmitted 22.4 miles over the open country to a sub- 
station in the city of Riverside. Here it is in turn 


again transformed by step-down transformers, to a 
pressure of 2200 volts. From the step-down trans- 
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formers it passes to a distributing switchboard, and 
from the latter continues cut over the general city dis- 
tributing circuits, four in number, of which two are 
for street are lighting and two are for incandescent 
lighting and motor work. On these street circuits, re- 
ducing transformers are again used, changing the 
pressure to 30 volts for the street and commercial arc 
lights, and to 100 volts for the incandescent lights 
and motors. From first to last the three-phase sys- 
tem of distribution has been followed. 

The generating power house is located at the head 
of the beautiful valley in which are the towns of Red- 
lands, Colton and San Bernardino, and is quite snugly 
hidden away in the foothills at the base of Mount San 
Bernardino. This plant, the first three-phase station 
to be established in the West, was started on Septem- 
ber 7th, 1893, and has earned a world-wide reputation 
for its unbroken record of successful operation. The 
generating dynamos, which are at present two in num- 
ber, are of 250 kilowatts each, and are of the General 
Electric three-phase, 6000 alternation type. As before 
stated, these dynamos deliver current to the switch- 
board at 2500 volts. Since the two machines are 
not always required, there are independent sets of bus- 
bars, and it is from either of these or both, as the case 
may be, that the energy for Riverside is taken. 

The Riverside equipment accordingly begins with a 
marble panel on which are mounted three double- 
throw, single pole quick break switches of the Califor- 
nia Electrical Works design and manufacture, by 
means of which current is thrown on a special set of 
three bus-bars feeding the step-up transformers. From 
these bus-bars the current passes through a panel of 
specially designed single pole fuse blocks to the three 
100 kilowatt step-up transformers. These blocks are 
so made that the portion containing the fuse is separ- 
able, and perfectly insulated so that were it desirable 
to do so, the fuse could at any time be quickly removed 
from the circuit and as easily reinserted. Furthermore 
the blowing of any fuse is devoid of the burning of 
contacts, and the block is accordingly good for unlim- 
ited service. 

Coming now to the step-up transformers, there is 
found probably the most decided innovation of the en- 
tire equipment. These, three in number, and of a ca- 
pacity of 100 kilowatts each, were built by the Wagner 
Electric Manufacturing Company of St. Louis, under 
stringent requirements for efficiency. They are a rad- 
ical departure from conventional practice, each being 
a series combination of two 1250 to 5500 volt units, en- 
cased in cast-iron, oil filled, water-jacketed boxes. 
They were designed to afford not only a higher degree 
of insulation safety, but a more economic use of ma- 
terials and a higher operating efficiency at all loads 
than is possible with an air ventilated transformer. 
The insulating oil is of the highest quality, as shown 
by proof tests, to be had in the market, and is sent out 
by the Wagner Company under guarantee. The iron 
cases are built up in sections, each lateral member of 
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which is so cased as to give successive small channels 
confining the water to constant flow up and down as 
were there a continuous coil of pipe all around the 


transformer. The sections are cross connected in such 
& manner that all in all there is not possible any com- 
munication of the water and the oil. The water flow 
is from a gravity head of about 15 feet, and can be 
regulated at the will of the operator by means of globe 
valves in the outlet pipe of each transformer. The de- 
sign is such that no cooling device whatever is re- 
quired up to one-half or three-quarter load, and not 
until the apparatus begins to approach the full load 
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sulators in turn being carried on the Locke iron pins. 
On the entire transmission line 3300 of these insula- 
tors have been used, and worthy of note is the fact 
that, aside from those mechanically injured in ship- 
ment, not a single defective one was found, nor in a 
single one has trouble in service subsequently devel- 
oped. This statement carries no little weight with it, 
when to it is added the statement that there was re- 
cently experienced throughout Southern California, 
and immediately here in San Bernardino valley, the 
severest driving rainstorm of several hours’ duration, 
with it an almost unprecedented amount of lightning, 





FIGURE 4.—ALONG THE POLE LINE FROM MOUNTAIN TO VALLEY. 


does the temperature of the apparatus rise much above 
that of the atmosphere. Operating under one-third 
load without cooling device, the maximum tempera- 
ture attained in a ten-hour run was but 100 degrees 
Fahrenheit. 

Passing from the step-up transformers, the 11,000 
volt current goes out through three single pole quick 
and long break switches, neatly mounted on a mar- 
ble panel, to the transmission line. These switches 
are new, of special design, manufactured by the Cali- 
fornia Electrical Works, and are so arranged that the 
blowing of a protecting fuse automatically opens 
them. Immediately beyond the switches are the light- 
ning arresters of the Wurtz pattern. 

The transmission line is also an admirable feature 
of the system in the thoroughness and excellence of 
the construction. Three No. 4 bare copper conductors 
carry the current. These conductors are mounted on 
Locke triple-petticoated porcelain insulators, these in- 





that has been known in years. Throughout this storm 
the system operated without interruption, a recom- 
mendation for the whole installation better than any 
guarantee that could have been given. 

For several miles the transmission line is carried 
upon the poles of the Redlands Company. It then 
passes to a special pole line on which it is carried into 
the city of Riverside. The poles of this special por- 
tion are 30 feet in height, 6 in. top, of cedar, and 110 
arms are standard, and are 


feet apart. The cross 


doubly braced. Conductors are carried 18 inches 
apart between centers of pins. On entering the city 


limits the poles are increased in height to 40 feet, for 
two miles, then going up to 45 feet the remainder of 
the distance to the sub-station. 

The sub-station is a neat, although unpretentious, 
single-story brick building, 36 by 30 feet in size, and 
occupies a rather central location in the city. The 
transmission line enters the east side, passing directly 
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to the high tension switchboard, which has single pole 
quick break switches exactly duplicating those on the 
high tension side of the step-up transformers. From 
this high voltage marble switchboard, which is about 
“3x4” feet, the 10,000 volt lines pass to three bus-bars, 
to which the step-down transformers are connected. 

The step-down transformers, also of the Wagner 
Electric Manufacturing Company’s design and build, 
are practically identical with the step-up transform- 
ers in general mechanical features, being oil-filled and 
water-jacketed. Their only difference is in the trans- 
formation ratio, and the capacity here being but 85 
kilowatt units, instead of 150 kilowatts, as there, and 
having a reduction ratio of 5. 

The step-down transformer secondaries lead direct 


to the distributing switchboard of the general wiring 
system of the city. 

The switchboard, 7 by 12 feet, and of Italian marble, 
is another example of the excellent design and thor- 
ough workmanship of the California Electrical Works. 
The front, with its numerous single pole quick break 
switches and polished brass encased indicating in- 
struments, is very attractive to the non-technical visi- 
tor, while the rear, with its systematic arrangement 
of connections, distributing bus-bars and neatly outgo- 
ing circuits, is equally interesting to the engineer. 

The step-down transformer secondaries, on reaching 
the board, are grouped in three-phase, interlinking on 
the rear projecting studs of fuse blocks at the bottom 
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of the main feeder panel. The current passes upward 
through these special fuse blocks to quick break single 
pole switches, thence to the Whitney indicating am- 
meters above, and then down to the three main bus- 
bars extending all the way across the board. Above 
the ammeters on the panel are three Whitney indicat- 
ing volt meters reading through special resistance 
boxes direct on the full voltage on each phase of the 
main feeder circuit. The adjoining panel on the right 
is for the two three-wire arc lighting circuits. These 
circuits are fed from an auxiliary set of three bus-bars 
connected with the main bus-bars through a set of 
three fuse blocks and three single pole switches. Be- 
tween the auxiliary bus-bars and the outgoing 
branches of the circuits are interposed single switches 














by means of which the are load is divided up so that 
a small portion may be thrown on at any time. On 
this panel occupying a position above all the switches, 
is a single volt meter so arranged that it can be thrown 
on any two of the auxiliary bus-bars. 

The third panel is for a three-wire incandescent cir- 
cuit, feeding the western business portion of the city. 
Here again the current for each leg passes from the 
main bus-bar through special fuse block to a single 
pole switch above. Beyond the switch it passes 
through special pressure regulating transformers of 
the design and manufacture of the Wagner Electric 
Manufacturing Company, to the outgoing line. On 
this panel there is also a single Whitney voltmeter 
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and a single Whitney ammeter. The former is so ar- 
‘anged through small throw over switches that it can 
be quickly connected to either of the three phases of 
the outgoing circuit. The latter is so arranged that 
it may be plugged by means of special flexible leads in 
parallel with either of the three single pole switches 
below, and when so connected the simple opening of 
the switch in with it throws the current through the 
instrument. By this process a single ammeter is made 
to do the indicating both on this panel and the next, 
in all branches of the two circuits. 


The fourth panel is identical with the third with the 
exception that where the ammeter is located on the 
third, there is here placed the ground detector switch. 
This panel feeds the resident incandescent district, and 
on this also the outgoing line pressure is regulated by 
means of three Wagner regulating transformers. 

The six regulating transformers are designed to 
control the pressure of the circuits in which they are 
placed for variation of 10 per cent above or below 
the normal feeder pressure. 

The sub-station interior, as a whole, presents a very 
neat and attractive appearance, being well lighted and 
ventilated, and the apparatus is so placed as to be not 
only free of access, but well displayed. 

The construction work of the distributing lines as 
they branch out over the entire city is of the same 
thorough character as that of the transmission line. 
The poles are straight and well set, the cross arms 
strongly braced, and the line wires all drawn up taut. 
These distributing circuits comprise in all over 28 
miles of pole line. The are system for street lighting 
is everywhere entirely independent of the incandescent 
and motor service system. 

For street lighting there are used 80, 2000-candle 
power Helios arc lamps, especially built by the 
Helios Electric Co. for this frequency. These lamps 
are fed from an equal number of 2000 to 30 volt Wag- 
ner oil filled transformers. No uniform method of 
suspension for these lamps has been followed. Some 
are suspended from substantial mast arms of the de- 
sign of the Western Electric Company of Chicago. 
Some are intersection lamps, and others are neatly 
mounted on wrought-iron pole top brackets. 

In addition to the street arcs, numerous 1000 candle 
power inside Helios’ lamps have been installed. These 
are fed from the general incandescent service, Wagner 
economy coils, encased in ornamental brass cases, 
being used to reduce from 100 to 30 volts. 

The incandescent service follows the conventional 
practice. Where requirements and conditions accom- 
modate themselves, large transformers feed secondary 
bus lines, from which grouped customers are supplied. 
In other cases each customer is supplied from an inde- 
pendent transformer. The incandescent transformer 
service complete, as well as the are, is of the Wagner 
Electric Manufacturing Company’s apparatus. 

A notable feature of the incandescent service is that 
meter service is in general use, wattmeters of the 
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Schaefer design and furnished by the Diamond Elec- 
tric Company, having been installed. These, by their 
extreme simplicity and reliability, are proving highly 
satisfactory. 

The system in its entirety has been in operation four 
months, demonstrating through that time its success 
in every particular. Experts from many places have 
visited the city and made careful inspection, and the 
verdict has uniformly been that a more creditable 
equipment to the city and contracting engineers alike 





FIGURE 6.—POTENTIAL REGULATORS IN THE 
RIVERSIDE SUBSTATION. 


could not have been secured. Especially satisfactory 
to the residents of the city is the beautiful effect pro- 
duced on their world-famous “Magnolia avenue.” The 
grand drive, so charming and beautiful by daylight, is 
now made even more attractive at night. Clusters of 
three incandescent lamps, carried by neat wrought-iron 
brackets, are placed at intervals of 125 feet upon poles 
carrying the feeding circuit. This line of fire certainly 
produces a fine effect and well may the Riverside peo- 
ple feel a pride in the results achieved. 

The engineering interest for the city have been con- 
scientiously and ably handled by Mr. E. C. Sharpe, a 


_s 
» 
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young engineer of recognized ability all along the 
coast. He was engaged as superintending engineer 
early in the inception of the plan, and under his direc- 
tion the work has been carried through to co:npletion. 

The contracting engineers, the California Electrical 
Works of San Francisco, have been represented in the 
field by Mr. A. J. Myers, under whose guidance, and af- 
ter whose designs, the engineering work in every de- 
tail has been done. 

The installation as originally contracted for was to 
have cost $40,978. Additional work will, however, 
bring this up to about $50,000. The Riverside Board 
of Trustees, to whom is due all the credit for the ma- 
terialization of this elaborate and excellent system, is 
composed of the following representative citizens: E. 
F. Kingman, H. N. Bordwell, J. A. Sumers, B. Morse, 
S. Larue. 
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THE SMITH-MANIFOLD CALCULATOR—V.* 
By GEO. P. Low. 


It is well to point out at this time that the use of 
micrometer calipers affords the most accurate and re- 
liable means for measuring the diameters of wires. It 
is accurate in that the diameter of the wire is read 
direct without reference to guage, hence measures ab- 
solutely while ordinary guages overlook odd sizes, and 
it is reliable in that any wear occurring in the calipers 
may be taken up and the correctness of the instru- 
ment proven. It isa universal method from which any 
gauge number may be derived, whatever be the gauge, 
and at the same time its use enables the determination 
of the shrinkage in size of a wire due to stretching or 
other cause. A No. 1 B. & S. line wire, after a term 
of use, will be reduced by sagging, so that it would 
be incorrect to still call it a No. 1 B. & 8S. wire.  In- 
stead it may have stretched to a No. 2 B. W. G. wire, 
and accuracy demands that it be so called. 

The principle underlying the construction of micro- 
meter calipers is a pretty one. In one arm of its U- 
shaped frame is tapped a screw running toward the 
other arm. This screw has forty threads to the inch and 
the number of threads passed are recorded on a suit- 
able thread scale. The periphery of the milled head 
of the screw is divided into twenty-five equal parts. 
If the screw be sent home, its zero line meets the zero 
line of the thread scale and the opening between the 
screw point and the other arm of the frame is closed. 
Now turn the screw one division of the screw scale 
(not the thread scale), and clearly an opening has been 
made between the screw point and frame that will be 
one twenty-fifth of one fortieth, or exactly one one- 
thousandth of an inch in size. It is in this manner 
that the diameter of a wire in mils is measured. 

Previous examples have shown the method of re- 
ducing square mils to circular mils, or vice versa, by 
use of the Calculator, but the reduction of mils to cir- 
cular mils, or of circular mils to mils, though less sim- 
ple, is equally effective. 

Twentieth Example. — What is the diameter of a 
wire having an area of 70,000 circular mils? 


* The figures herein referred to are those appearing in the previous articles 
this series. 
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In problems dealing in circular mils, the arrow “ 
is used, while those dealing in square mils use the ar- 
row “S.” In the present example, the arrow “C” is 
placed on the area given, or 70,000 circular mils, and 
the slide is reversed after the manner previously de- 
scribed. A convenient mode of reversal with the prob- 
lems in hand consists of observing the reading of any 
mark on the volts lost scale—assume say the 50-volt 
point—and by moving the slide to the lett so that the 
»-volt point is opposite the same mark, the slide is re- 
versed. Any number or its multiple will do and 50 has 
been selected only because of its ready divisibility by 
10. 

Following this procedure, on placing the arrow “ 
on 70,000 circular mils, the 50-volt point is opposite the 
30,000 circular mil mark, and to reverse the slide the 
5-volt point is moved to the position held by the 50-volt 
point which leaves the Calculator in the position 
shown in Figure 3. 

Thus far the procedure is simple, but a little practice 
will be required before the student will acquire celer- 
ity in reading the diameter direct in mils from the 
point on the feet-one-way and the ampere scales where 
the reading on the former scale equals that on the lat- 
ter scale multiplied by 10. The most ready plan is to 
assume that all ampere readings are ten times as great 
as actually appear on the scale—in fact, reversing the 
slide to the left has multiplied the ampere readings by 
10. The 20 mark, therefore, has a value of 200, and so 
on 


) 


Now let the eye run along the feet-one-way scale to 
the left, and along the ampere scale to the right, until 
a point is found where the numbers on the two scales 
are numerically equal. This point gives the direct 
value in mils of the diameter of the wire which, in the 
present instance, is 263 mils. The converse, of course, 
holds true in all instances and if the diameter of a 
wire in mils is given and it is desired to find the circu- 
lar milage of the conductor, proceed as before but in 
reverse order. 

Familiarity with the use of the Calculator may best 
be acquired by manipulating it in accordance with the 
rules given herein and comparing the results with a 
Brown & Sharpe’s table of wire dimensions and prop- 
erties. If the results derived from the Calculator do 
not tally with the table, the discrepancy may be prop- 
erly attributed to inexperience on the part of the user, 
for the Calculator is infallible. 

An intimation of the mode of finding the diameter of 
a wire when its area in square mils is known, is given 
in the statement made that the arrow “S” is used in 
problems dealing in square mils. The use of the “C” 
and “S” arrows, therefore, embodies the only difference 
in the.modes of finding the diameters of wires whose 
areas are expressed in circular or square mils respect- 
ively, hence there is no necessity for further illustra- 
tion by examples. 

RULE 5. To find the diameter of a wire in mils, its 
area in circular mils being given: Place the arrow “C” 
on the circular milage given and reverse the slide, 
when the numerically equal readings on the feet-one- 
way and ampere scales will give the diameter in mils 
direct. 

RULE 6. 
area in square mils being given: Place the arrow “ 
on the circular milage given and reverse the slide when 
the numerically equal readings on the feet-one-way 
and ampere scales will give the diameter in mils di- 
rect. 

RULE 7. To find the circular milage of a conduc- 
tor when its diameter in mils is given: Adjust the feet- 


To find the diameter of a wire in mils, its 
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one-way and ampere scales so that their opposite 
points numerically equal the mils given, and reverse 
the slide when the arrow “C” will indicate direct the 
circular mils required. 

RULE 8. To find the square milage of a conductor 
when its diameter in mils is given: Adjust the feet- 
one-way and ampere scales so that their opposite 
points numerically equal the mils given, and reverse 
the slide when the arrow “S” will indicate direct the 
circular mils required. 

Relief from the seeming perplexities of the preced- 
ing examples will be had in determining the equiva- 
lents of wires by means of the Smith-Manifold Calcu- 
lator. The perfect simplicity of this will be made ap- 
parent by the 

Twenty-first Example. 
of a No. 3 B. & 8. wire? 

Place 1 volt lost on No. 3 wire as in Figure 4, when 
the remaining integers on the volts lost scale will 
show the number of wires of the size indicated direct- 
ly over each such number, as will be required to form 
a strand constituting a No. 3 cable. Thus, in this ex- 
ample, the equivalents of a No. 3 wire are: two No. 6’s, 
four No. 9’s five No. 10’s, ete. 

RULE 9. To find the equivalents of any size of wire, 
place 1 volt lost on the size of given wire and the num- 
ber of volts expressed under any other size of wire will 
show direct the number of such wires that will give 
a combined area equalling that of the given wire. 

The above rule finds a ready adaptation in finding 
the sizes of stranded cables. For instance 

Twenty-second Example.—<A cable contains ten No. 
13 B. & S. wires. What is its B. & S. gauge number? 

Place the number of wires as shown on the volts lost 
scale on the size of each such wire shown in the C. M. 
scale, when over 1 volt lost will appear the gauge num- 
ber of the strand. 

The simplicity of the problem makes a demonstra- 
tion unnecessary beyond noting that its solution is 
found in the setting of the Calculator appearing in 
Figure 4. 

There has now been given in an elementary way the 
outlines of the scope of the Smith-Manifold Calculator 
as a ready solver of problems that daily arise involving 
electrical and dimensional data of wires. The first- 
named involves modifications of Ohm’s law as applied 
in the simple circuits most readily exemplified in or- 
dinary wiring work and the student who finds the 
relations existing between voltage, current and the 
size of wire to be a source of unending perplexity will 
realize in the Calculator a most ready means for clear- 
ing the enshrouding mystery. 





What are the equivalents 











Personal 


Mr. Emile Bachelet, late city electrician of Tacoma, 
Wash., has located in San Francisco. 


Mr. Fred. T. Newberry, the well known civil engin- 
eer and inventor of Newberry’s driven rail bond, has 
been elected president of the California Association of 
Civil Engineers. 

Mr. B. C. Condit, late of the Central California Elec- 
tric Company, and stationed at Newcastle, Cal., has 
gone to Japan in the imterests of the Westinghouse 
Electric and Manufacturing Company. 
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a + 
Mining 
ELECTRIC HOISTS IN MINING. 


The application of the electric motor to hoisting 
work and the appreciation of such a combination by 
mine operators is shown by the numerous installations 
of electrical hoists which have been made in mines 
during the past few years. In the operation of these 
hoists it has been found that they emphasize to a 
marked extent the advantages of electrical operations. 
They may be located in relation to the incline or shaft 
exactly where they can be operated with the greatest 
advantage copsistent with convenience or position, 
without any of the pipes inseparable from the air or 
the steam hoist. In responsiveness to the movement 
of the starting lever, the electric motor is instantan- 
eous. There is no short interval of hesitation as in the 
steam hoist. The speed is constant and only the re- 
quisite power required to handle the load is con- 
sumed, while the general cost of operation is less than 
with compressed air or steam hoists. 

These points in favor of the operation of hoists by 
electricity have been demonstrated in many instances, 





Fic. 1.—OVERBALANCED ELECTRIC HOIST. FREE SILVER MINE, 
ASPEN, COLO. 


and the following may be looked upon as affording ad- 
ditional evidence. At the Free Silver Mine at Aspen, 
Colorado, is an electrical hoist, rated at 125 h. p., but 
capable of applying to the hoisting machinery power 
to the extent of 200 h. p. This is the largest electri- 
cal hoist in the world. It is a double reel flat rope 
over balanced hoist built after the designs of Mr. D. 
W. Brunton, manager of the Free Silver Mining Co., 
and also of the Cowenhoven tunnel, Della S., Alta Ar- 
gent and Johnson Mines. 

The electrical equipment consists of one (eueral 
Electric Company’s 100 kilowatt multipolar motor, 
with a speed of 550 revolutions per minute, and a 
smaller motor of similar type of 60 IKK. W. capacity and 
a speed of 475 revolutions. This smaller motor is or- 
dinarily used to run an air compressor and winch for 
pulling pumps, but in case the main hoist-motor is 
called upon for heavier work than usual, the smaller 
one can be thrown in gear with it. 

The hoist being counterbalanced, the load on the 
motors is reduced to about one-third of that which 
would be thrown on a plain hoist of the same capaci- 
ty. The radius of the arms of the reels is 5 feet, each 
reel carrying 1500 feet of rope 4 inches wide and 3-8 
inches thick. The hoist is provided with a car and 
cage, and the loaded car and cage weigh about 50vU0 
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lbs. As in sinking the mine it cannot be timbered en- 
tirely to the bottom, and the cage cannot go below the 
timbering, a bucket is hung below the cage. This is 
35 inches high and about 28 inches in diameter. It 
weighs 400 Ibs., and holds 12}? cubic feet of water 
weighing 800 lbs., or rock weighing 2000 Ibs. To re. 
lieve the shaft from a sudden inflow of water, this 
hoist is provided with a bailer, which is used as an 
adjunct to the pumps. This is 4 feet 2 inches by 3 





Fic. 2—E.Lecrric Hoist. ALTA ARGENT MINE, ASPEN, COLo. 


feet 2 inches by 8 feet 4 inches and weighs empty 
1,950 Ibs., and filled 8,880 Ibs. The counterweight 
used with the cage and bucket is 2,450 Ibs., with the 
cage and car 2875 lbs. With the bailer these two 
weights are used making a total counterweight of 5,- 
125 ibs. The maximum hoisting speed with the cage 
and ore, and using the small pinion on the motor, is 
about 600 feet per minute; with the bailer and using 
the larger pinion about 1,000 feet per minute. The 
pressure used in 525 volts, and the current is taken 
from the central station at Aspen. 

Last summer an interesting test was made with this 
hoist when using it for bailing. At that time the 
mine shaft was 835 feet deep, a depth to be ultimate- 
ly increased to from 1,200 to 1,500 feet. The con- 


densed figures showing the operation of this hoist 
during the test are as follows: 

Hoisting. Lowering. 
Weight of bailer and water................ 8,880 lbs. 1,950 Ibs. 
Weight of counterweight................... 5,125 lbs. 3,175 lbs. 

(Ropes balance considering entire trip.) 

ee oe eee eee te 3,755 lbs. 3,715 lbs. 
SP RR a cas. sh cc. ss ccdeaaeeene Ve 835 ft. 835 ft. 
ET IIE w5nan 000 sens se cageces sanven 3,135,425 ft. Ibs. 2,651,125 ft. lbs. 
SO cis, oe : Diwan ss tant 2.25 min. 2.25 min. 
Foot-pounds per minute.................... 1,393,521 1,178,277 
Mechanical horse power................... 42.2 h. p. 35.7 h. p. 


At the Alta Argent Mine, also at Aspen, is another 
hoist which is placed at the head of the incline. The 
cur-ent is taken from the power plant of the Roaring 
Fork Electric Light and Power Co. 3} miles distant. 
two miles being above the ground and 14 miles through 
the Cowenhoven tunnel and mine workings. This 


hoist is also over balanced and is equipped with a tien- 
eral Electric Company’s multipolar slow speed 5v) 
volt motor, having a capacity of 20 h. p. 

The location of the Alta hoist has been arranged 
with an eye almost exclusively directed to the conveni- 
ence of handling the cars. The hoist is placed on a plat- 
form about 10 feet above the level at the head of the 
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incline, where the ore cars are stopped and run off af- 
ter being hoisted. Here the hoist operator stands aud 
handles his controlling levers and reversing switch. 
This arrangement gets the hoist out of the way, while 
it allows the operator to attend to the cars. In the 
case of other hoists at Aspen, the hoist is placed di- 
rectly at the head of the incline, which relegates the 
operator to the back of the hoist, where he can sev 
both shaft and rope at all times. To attend to the cars 
he would be compelled to pass around the hoist, and 
as this entails loss of time, a second man to handle the 
cars is usually necessary. At the Alta Argent, one 
man suffices to operate the hoist and handle the cars. 

In the mines of the Pleasant Valley Coal Company 
of Castle Gate, Utah, is another direct current mine 
hoist used for hauling the coal cars up the incline. 
This hoist is a Lidgerwood double reduction single 
drum hoist, equipped with a standard L. W. P. 20 h. p. 
railway motor and double 51 rheostat. It is designed 
to lift 4,000 Ibs. 500 feet per minute. The drum is 
47 inches in diameter and 36 inches face with two 
brake hands in V shaped grooves on the drums. It is 
provided with both friction and positive clutches, and 
is operated by five levers—one for the rheostat, one 
for the friction clutches, one for the positive clutch 
and two for the brake. The dimensions of the base 
on which are mounted the drum, motor and controller, 
are only 78 inches by 95 inches. Another hoist of 
similar pattern but using a friction clutch only and a 
G. E. 2,000 motor with a double 83 rheostat, has re- 
cently been added to the very complete mining equip- 
ment of the Pleasant Valley Coal Co. The motor in 
this case is fully enclosed. 

The three hoists just mentioned are in the West. 
In the mines of the Lehigh Valley Coal Company at 





Fic, 3.—HEAD OF INCLINE, ALTA ARGENT MINE. HoIst CONTROLLED 
FROM THIS POINT. 


Maltby, is the direct current electric hoist shown in 
the illustration, very similar to that at the Castle 
Gate Colliery. The dimensions of the drum are the 
same, the G. E. motor is of similar capacity, but the 
controller is of the N. R. type with packed ribbon rheo- 
stats mounted separately from the base. It is de- 
signed to hoist 5,000 Ibs. at a speed of 500 feet per 
minute, 

All these hoists are and have been in constant ser- 
vice for months without serious hitch or stoppage be- 
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yond those necessitated in ordinary mine service. 
They have been found superior to steam hoisting en- 
gines, both in efficiency, in simplicity, in convenience, 
and in speed of operation, and no better proof can be 
udduced than that in the three first mentioned cases, 
the first hoists have induced orders for additional 
ones. 

The General Electric Company has also placed sey- 





Fig, 4.—ELECTRIC HOIST IN MALTBY COLLIERY, LEHIGH VALLEY 
CoAL COMPANY, WILKESBARRE, PA. 


eral installations in mines for the kindred purpose of 
haulage. The Woodward mine of the Delaware, 
Lackawanna and Western R. R. at Kingston, Pa., 
for instance is about to be equipped with electric haul- 
age by the General Electric Company. In this, the 
generating plant will consist of one 165 k. w. dynamo 
directly connected to an American Ball engine. The 
circuits will be three in number. The first will pass 
down a vertical shaft 725 feet deep and will operate 
one-ten ton locomotive in the Cooper vein. The two 
others will be carried down another vertical shaft 1026 
feet deep to operate two, ten-ton locomotives in the 
ited Ash and Baltimore veins. These locomotives will 
be equipped with two 40 h. p. G. E. motors, and will 
kandle trips of loaded mine cars each loaded car 
weighing about four and one-half tons. It is estimated 
that this installation will show in operation a net sav- 
ing of 29.5 per cent over mule haulage, including a 
large reserve for depreciation, interest and _ fixed 
charges. . The total output of these three locomo- 
tives will be about 3,800 tons per day, and the total 
length of trolley wire in the gangway will shortly 
reach four and a half miles. 





Obituary 


CHARLES E. LIVERMORE. 

Charles E. Livermore, died in Oakland, Cal., on 
March 7th last from heart failure. He was nearly 
sixty-three years of age and has always resided with 
his brother, H. P. Livermore, at Rock Ridge Park, back 
of Oakland. He was one of the oldest citizens of the 
State and was interested in many institutions and com- 
panies in San Francisco and the State at large. 

The deceased was born in Boston, April 2, 18534, 
where he received an education in the public schools. 
Entering business life, he passed three years in the ser- 
vice of a prominent wholesale drug firm of Boston. He 
came to San Francisco in 1857, where he entered the 
employ of the firm of wholesale druggists, Redington 
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& Co. He brought with him from Boston an ardent 
love of athletic sports, and speedily after his arrival 
was instrumental in organizing the first rowing club on 
California waters, and later became one of the four- 
teen original incorporators of the Olympic Club of San 
Francisco. 

When the development of the Comstock vein in Ne- 
vada took place he established a wholesale drug and 
chemical house at Virginia City, doing a large and suc- 
cessful business there for many years. When the de 
cline of Virginia City commenced he closed out his 
interest in this business and returning to San Fran- 
cisco became interested in the Redington quicksilver 
mine of Lake county in connection with the late John 
H. Redington and his brother, Horatio P. Livermore. 
When this mine was sold he became interested with 
his brother, H. P. Livermore, and other prominent asso 
ciates in the development of the water power of the 
American river at Folsom, and this work and the kin- 
dred enterprises which have grown out of it engrossed 
all his time and faculties up to a brief period before 
his decease. 





CHARLES E. LIVERMORE. 


Although not educated as such, Mr. Livermore had 
great natural capacity as an engineer and inventor, 
«a8 well as a remarkable artistic talent. This was his 
special province in the great works upon which he 
spent the last years of his life, the financial and busi- 
ness details being under the direction of his brother, 
H. P. Livermore. As President of the Folsom Water 
Power Company he directed the engineering plans 
which have resulted in the water power which, from 
the American river at Folsom, has done so much to re- 
create Sacramento city. 

Mr. Livermore was an original member of the San 
Francisco Art Association and always devoted to its 
interests. He never married, but. made his home in the 
family of his brother, H. P. Livermore. 

His extensive interests in the various corporations 
to whose development he devoted himself are under- 
stood to be bequeathed by him to his nephew, Norman 
B. Livermore, who will succeed to the positions con- 
nected with the various companies lately occupied by 
his deceased uncle. 
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EDITORIAL. 





Let the truth be known that in the 
present state of the art, electric trans- 
missions of power do not find limita- 
tions in difficulties attending the gen- 
eration or transformation of high volt- 
iges as is commonly understood. The 
step-up transformer will reliably deliver not enly 10,- 
000 or 20,900 volts, but 60,000, 70,000—80,000, or if de- 
sired, even 100,000 volts or more, and the step-down 
trausformer will satisfactorily reduce these potentials 
ty such as may be put to any desired purpose. When 
man has used these voltages and aspires to yet higher 
potentials that the cost of copper may be further re- 
duced, undoubtedly he will have so advanced in tech- 
nical knowledge that the transformer will stand true 
and faithfully give him practically any voltage he 
seeks. 

Not to that most trustworthy servant, the trans- 
former, then, may the present limitations of electric 
transmissions be ascribed, but the appliance that 
now bars the way to the use of higher voltages is the 
insulator. Lightning, static discharges and grounds 
will probably constitute troubles that will always be- 
set aerial lines to a greater or less extent. When the 
perfect insulator has been devised, the overcoming, or 
rather the alleviating of grounding troubles will find 
its best ally in thoroughness of mechanical construc- 
tion, but the trusty transformer alone presents the 
hardihood to defiantly refuse and withhold admission 
to lightning and its attendant effects. Generators 
are inclined to flirt with the “forked flash,” though 
they extend no encouragement to static discharges, 
but the flirtation is generally manifested only in a flut- 
ter of the needle or the flicker of the lights. Science 


THE 
BARRIER TO 
HIGH VOLTAGES. 


has well in hand the control of lightning, of static ef- 
fects and of the mechanical features that give perman- 
ance, safety and reliability to overhead transmission 
lines, nor is difficulty experienced in the handling of 
line voltages at present used, but the barrier—thus 
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far insuperable—-to the employment of higher poten- 
tials is, as stated, embodied in the insulator alone. 

Climate exerts a potent influence on the reliability 
of insulators and so great is this influence that te it 
rather than to the insulator itself may be attributed 
the existing limitations to the commercial use of high- 
er voltages. In addition to being a practically perfect 
non-conductor, the insulator should be wind, rain, 
snow, sleet, dust and insect proof. Its reliability as 
a sure preventive against all possible sources of 
trouble should be absolute, for, if susceptible to break- 
downs, its weakness necessitates the duplication of 
the transmission lines that no interruption to service 
inay occur in making repairs. The saving in copper 
which will result from the invention of a perfect in- 
sulator would be two-fold in that it would enable the 
use of higher voltages and require only a single trans- 
mission line. Truly may it be said that unlimited re- 
ward awaits the inventor of a perfect high tension in- 
sulator. 

It seems that nowhere are conditions so favorable 
for the use of highest voltages as in California, for 
here, with abundant though distant water powers, 
with unlimited though undeveloped resources, with 
power a very high priced commodity, and with an 
electrically perfect climate, long distance transmission 
of electric power will continue to find its most favored 
tield. 





It is time for most serious reflection 
when the highest tribunal in the land 


TRUSTS 

hand down its decision that trusts or 

DECLARED poe ’ : eit ; 
ILLEGAL. pools or any manner of combinations o 


capital to influence or fix rates or 

prices of any commodity, is unlawful. 
Such is the substance of the finding in the now famous 
Trans-Missouri case. In it the Court held. among 
other things, that (1) the Sherman act includes all 
trusts of whatever kind; (2) no special exemption ex- 
ists in any other law for the existence of pools or trusts 
of any kind; (3) trusts are aggregations of pools or »s- 
sociations of committees of boards of capital or the 
representatives of capital formed or maintained for 
the purpose of fixing rates or prices; (4) the sole pur- 
pose of all these combinations of capital is to get more 
than a legitimate amount of money out of their cus- 
tomers; competition is a necessity of legitimate trade, 
hence combinations to obstruct free competition are 
unlawful and against the letter and the spirit of the 
Sherman act. 

Hardly an industry in all the fabric of American 
commerce will be exempt from the effects of this most 
far-reaching decision and while it strikes at the vitals 
of existing corporate methods, and while it will pos- 
sibly necessitate their reorganization, the public will 
doubtless feel gratification in the knowledge that the 
Supreme Court of the United States is invulnerable 
to the influences even of the combined capital of the 
country. The decision will be looked upon as a tri- 
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umph of justice and a fitting recognition of the peo- 
ple’s protest against the all-consuming avarice of cor- 
porate wealth. 

The monopolist who finds solace in the paraphrase, 
“Competition is the thief of dividends,” will realize but 
chilling consolation in this emphatic upholding of the 


law abolishing pools, trusts, combines and compacts. 


He will lay the odium of it at the door of the masses 
whose weapon struck such a telling blow for Bryanism 
last November, and his first action will probably be 


the reduction of wages in consequence of reduced 
profits, for he will argue, as trusts are abolished, 
profits will vanish and we must economize. This fol- 


lows as a natural consequence, of course, but labor, 
stalwart as it is, would stagger at the shock of a vol- 
untary raise in wages because of the formation of 
a trust and the prospect that profits would be increased 
thereby. Poor labor, the cat’s paw of politicians, the 
scapegoat of capitalists! 

The immediate results of the decision will be mani- 
fested in anxiety as to the present and speculation as 
to the future. But while the thoughts of the many 
flow ia this channel, those of the few are forcing them- 
selves through every fissure and seam of possibility in 
quest of an egress to the unchecked open of evasion. 
Will they find it? Probably rather than possibly, but 
in any event the unqualified condemnation of trusts 
by the highest tribunal in the land will prove a whole- 
some deterrent to the unrestricted throttling of com- 
petition. In the electrical industry, the wire associa- 
tion, the lamp combine and the patent pool of the Gen- 
eral Electric and Westinghouse Companies—which is 
of wider significance than the mere exchange of patent 
privileges—must be terminated. It will doubtless 
transpire that such terminations will prove ostensible 
rather than real, in which event unlawfulness will find 
its most effectual mark in secrecy. 

Can it be that this decision will force the consolida- 
tion of the principal corporations of each industry in- 
to a single concern far more formidable than any trust? 
In rejoicing over the triumph of the Trans-Missouri 
decision the masses should not forget that the atmos- 
phere of unification of interests pervades the corporate 
world. 





Both interesting and opportune are 
the discussions that have been opened 


ee by the efforts of the Underwriters’ Na- 
CONDUIT tional Electric Association and the Na- 
METHODS. 


tional Conference on Standard Elec- 
trical Rules, to formulate a_ single 
standard for safe wiring, but none have received great- 
er attention than the question as to whether plain 
iron pipes. or insulating-lined iron pipes are the more 
suitable for interior conduit construction. The Elec- 
trical World, realizing that the cost of interior con- 
duits is one of the largest items in electrical construc- 
tion, evidently desires to be fully informed before 
committing itself to an endorsement of the method 
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which will permit the greatest economy consistent 
with safety, and accordingly, in execuung its laudable 
resolution, It has Oblalbed expressions Of Opiliols OL 
the subject trom many interested engineers and manu- 
facturers. 

As might be expected, the views presented are wide- 
ly diversined, some advocating avsvlutely bare pipes 
to be used with the best quality of insulated wire, 
while others favor an insulated tube as offering an ad- 
ditional safeguard. Nevertheless, each opimion pre- 
sented brings out points of moment although it is evi- 
dent that all the views are not those of the special- 
ist Of broad experience. ‘the wire manufacturer who 
contends, for instance, that the proper method to use 
is one which will confine any arcing within the pipe, 
as he intimates will be done “vy having the various 
pipes of a conduit system thoroughly connected to- 
gether,” advocates a mode that will unquestionably 
protect the building so wired, but how about the build- 
ings next door or in the next block, and all of those 
that are lighted from the same circuit and which are 
endangered by a grounding occurring anywhere on the 
circuit? Nor can the blowing of fuses be relied upon 
as showing a difficulty, for the most potent dangers be- 
setting the use of electricity are the insinuating, per- 
nicious and persistent leaks that slowly but surely dis- 
rupt the circuit without affecting the fuse in any way. 
Indeed the expression, “safety fuse,” is a misnomer—a 
legacy of those early days when the overheating of a 
wire was believed to constitute the chief danger at- 
tending the use of electric circuits. It is surprising 
that at this late day its real sphere of usefulness 
should be unappreciated. 

The subject of conduit construction is so limitless 
and the conditions of installation are so varied that 
no one should wonder at the conflicting opinions ex- 
pressed, but none of the suggestions thus far pub- 
lished are unworthy of serious consideration. When 
Mr. Brooks, of the American Circular Loom Company, 
writes: “I am last and always in the interests of an 
insulated raceway having no joints or molded elbows,” 
he voices an honest opinion founded on an intimate 
knowledge of the insuperable difficulties that eventu- 
ally arise in conduit systems wherever and whenever 
the details of installation have been entrusted to the 
hands of indifferent or unwatched labor. {t is a sad 
commentary on the fidelity of labor that unwatched it 
is too often not to be depended upon, but the world of 
employers admits this truth, at least to itself. So it 
is that in the flexible conduit system which Mr. Brooks 
has developed is seen a well matured effort to eliminate 
from conduit construction to the fullest possible de- 
gree, the venturesome, if not uncertain factor of fidel- 
ity and thoroughness in labor. 

So too, and probably above all others, must one 
weigh the words of Mr. E. H. Johnson, the father of 
interior conduits, and give heed when he emphatically 
condemns any method other than an insulating-lined 
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conduit, the insulation resistance of the lining being 
depended upon as an additional safeguard beyond the 
usual resistance of the wire. Mr. H. Ward Leonard 
advocates “A plain iron pipe system with the two 
poles of the circuit in it;’ Mr. E. R. Knowles writes that 
“nothing is gained by having an _ insulating-lined 
tube;” Mr. Geo. A. Hamilton insists that “the insula- 
tion of the wire is the.prime requisite,” and Mr. J. W. 
Marsh, of the Standard Underground Cable Company, 
in expressing the same belief, suggests that a thin 
coating of enamel would be sufficient to prevent oxida- 
tion of the conduit or abrasion of the insulation. And 
thus, in brief, do the ideas run, the consensus of opin- 
ion thus far expressed favoring the use of iron pipe 
without insulating lining other than enamel, asphaltic 
paint or other substance giving a smooth surface and 
which will prevent oxidation. Indeed, Mr. Leonard 
seems to have struck the keynote of the opinions given 
when he states that “the perfect conduit would be a 
strong metal pipe, lined with a smooth incombustible, 
highly insulating, but thin wall of material which 
could not be affected by any chemicals.” 

To the writer it seems that the tendency is to add an 
avoidable confusion to the matter by failing to discern 
the true cause of the only difficulties that appear in- 
superable—namely, condensation and its resultant ef- 
fects. With a continuously smooth and well pow- 
dered interior surface, the liability of abrasion may be 
dismissed; to prevent oxidation it is only necessary to 
seal the conduit as one would a steam pipe so as to 
prevent the entrance and circulation of air with conse- 
quent condensation; then abstract the moisture from 
the air within the conduit by chemical or other equally 
simple means. 

No difficulty is encountered in piping a building for 
gas, water, steam or even compressed air, the hardest 
to confine of all, and the engineer who would hesitate 
to design and install a system of interior conduits 
which would not only absolutely prevent the circula- 
tion of air, and the condensation of moisture therein, 
but would also be provided with means for abstracting 
the moisture from the air already contained, must 
have an exaggerated idea of the difficulties encoun- 
tered, or be faint-hearted indeed. It may be necessary 
to use an air pump, but does not the gas inspector do 
the same? The wires at outlets must be sealed air 
tight and yet be easy of removal, but is not a stuffing 
box a simple, effective, cheap and ever ready appli- 
ance? Joints and stuffing boxes must be sufficiently 
tight to prevent the mingling or the osmose of the in- 
ternal and external atmospheres, but are they not so 
in gas piping? Experience in this direction may prove 
it advantageous to fill the entire system of piping with 
an inert gas such as nitrogen (than which air alone is 
cheaper), from which all moisture has been abstracted. 
When this is all done, air has been excluded and a 
harmless inert gas alone fills the tube, thus preventing 
oxidation, and moisture is excluded from the tube, 
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thus preventing dampness, the fore-runner of oxida- 
tion, as well as the seed of that which is at once pro- 
lific,of those diseases so fatally affecting insulations. 

It will be said: “that scheme will never work be- 
cause of the difficulty attending the withdrawal of 
wires and the inserting of new ones.” To remove a 
wire from a tube will present no greater difficulty than 
renewing the glass tube of a water gauge in a steam 
boiler, and after the wire has been replaced and the 
conduit again closed, it could be filled with nitrogen 
compressed in a portable accumulator as readily as 
could a bicycle tire be filled with air. Moreover, can 
any one cite a circuit trouble which ever occurred in 
iron armoured conduit work that was not due directly 
or indirectly to abrasion, to moisture or oxidation or 
dry rot, and these are diseases that are positively pre- 
ventable by the construction outlined. 

In brief, the promoters of the new art of interior con- 
duit wiring must look to the old trades of long exper- 
ience for mechanical wrinkles that, overlooked, may 
prove their undoing. Electrical engineers are prone 
to underestimate the necessity for perfecting mechan- 
ical considerations by yielding to preferences which 
lead them to attribute defects of whatever nature to 
electrical causes. The causes of conduit troubles.are, 
first, abrasion; second, moisture; third, and last, oxy- 
gen;—all being difficulties readily overcome by me- 
chanical means. 

The remedy proposed seems radical, but should the 
reader care to test his own impressions of it, sub- 
mit it, not to the party who manufactures interior 
wireways, nor to an electrical engineer whose opinions 
may be blunted or even perverted by personal inter- 
ests, but to the honest contractor who has had the 
broadest experience in conduit construction, who has 
no goods to sell and who may best give a frank and 
unbiased opinion on its merits. 





THE TROLLEY TRIUMPHANT. 





Americans have been constantly reminded of their 
barbarity in permitting the use of the overhead trolley, 
and have been told of the greater civilization of the 
countries of the old world, where no such unsightly 
intrusion is permitted; but the trolley now seems to be 
making its inroads in France and Germany with re- 
markable rapidity. Even in Paris overhead wires are 
being talked of for the transportation facilities of the 
coming Exposition of 1900, and in the provincial cities 
of France, as well as in the great majority of the cities 
of Germany, the American system seems to have 
gained a firm hold. That the overhead wire is un- 
sightly is not to be denied, and ultimately, no doubt, 
it will have to give way to some less objectionable form 
of power communication; but that it is a necessary in- 
termediate stage of the solution of the rapid transit 
question, must be admitted, whether the admission be 
welcome or not.—Cassier’s Magazine. 
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“THE CATECHISM OF ELECTRICITY,” by N. Haw- 
kins, M. E. 541 pp, 295 illustrations, Pocket-book 
form, bound in red leather with gilt edges. Pub- 
lished by Theo. Audel & Co., 65 Fifth Avenue, 
New York City, 1897. Price $2.00. 


The electrical engineer who.has won fame probably 
through the pursuit of some special branch of his 
chosen profession, is frequently asked to recommend 
a book that will tell “all about electricity in simple 
language.” The reply usually takes the form of the 
oft-told dissertation on the infinite broadness of the 
applications of electricity; that books of merit rarely 
treat of more than one branch of the subject; that for 
one person to know “all about” electricity is physic- 
ally impossible; that this is a day of specialists and 
that, as the enquirer seems determined to learn some- 
thing about the science he had better first decide on 
the line of the business he wishes to follow—whether 
it is to be illumination, transmission, transportation 
or communication—and then it will become possible 
to advise the course of books to read. Rarely does 
this reply satisfy the beginner who fancies that if he 
does not know he may easily learn “all about” elec- 
tricity—if he only had the right kind of a book. There’s 
the rub, or rather, there was the rub, for rub it was no 
longer since the publication of “Hawkins’ New Cate- 
chism of Electricity,” and now that this book has ap- 
peared one need not longer hesitate to recommend it 
as the one eminently adapted to satisfy the wants of 
those who know nothing of the science, yet are pos- 
sessed of an unmoulded desire to become electricians. 
It will give the learner no false ideas, it will show him 
that there is more to the electrical business than his 
immature mind had ever conceived, and it will not only 
put him on the “right track,” but its practical teach- 
ings will tend to keep him there. 

The preface points out very properly that “this work 
is addressed not to the experimenter or to the toy 
maker, nor to the scholar in school or college, but to 
those who have to deal with electricity as part of their 
life’s work.” It appears to the reviewer that the pre- 
face should have placed more emphasis on the educa- 
tional and practical features of the book. It is dis- 
tinctly educational in its definitions of electrical 
words, terms and phrases, and is, at the same time, 
practical in its directions for the care and manage- 
ment of dynamo electric machinery and of engines and 
in the completeness of its circuit diagrams. The mode 
of treatment will make the book doubly acceptable by 
the class for which it has been written and the prac- 
tical man of every clime will endorse the spirit which 
pervades the work as expressed in its introductory re- 
mark that “Electricity and gravity are as subtle as 
they are mighty; they elude the eye and hand of the 
most skillful philosopher. In view of this it is well 
for the average man not to try to fathom too deeply, 
the science of ether; neither Edison nor Tesla have 
done that yet.” 

Viewed from a typographical standpoint, it will be 
said that the book suffers from indifferent proof read- 
ing and that it presents a “padded” appearance. Hand- 
books of this character are ordinarily supposed to be 
brim-full of information—in fact to be crammed with 
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it to the utmost, yet here is seen all matter double 
leaded; extravagant display lines appear prominently 
as, for instance, the applications for which storage 
batteries may be used are strung out so as to cover 
half a page as is the custom in hand bill advertise- 
ments. Then the reproduction of the insurance code 
for wiring consumes 43 pages, while one-quarter of 
that space would have sufficed. It is true that light, 
airy looking pages such as these certainly are will ap- 
pear at once more inviting and less formidable, still 
the electrical engineer will be apt to overlook this and 
feel that the endeavor has been to “fill up” pages. But, 
after all, the book was not written for the electrical 
engineer or the college professor; instead, it was writ- 
ten for the steam engineer, the line man, the dynamo 
or switchboard attendant, the armature winder and, 
in brief, for the electrical artisan, as well as for the 
general reader and the man who “wants to know all 
about electricity.” As such it serves its purpose most 
commendably. 





Pneumatics 


COMPRESSED AIR IN SHOP PRACTICES. 





John J. Flather, Professor of Mechanical Engineer- 
ing of Purdue University, during a_ discussion of a 
paper on “Some of the uses and advantages of Com- 
pressed Air,” which was read by Mr. J. H. McConnell 
at a recent meeting of the Western Railway Club, 
brought out aninteresting comparison between the 
efficiency of compressed air and electric transmission. 
After pointing out the prevalent methods adopted for 
reducing the losses due to line shafting by installing 
independent motors, Prof. Flather recited noteworthy 
insiances of the successful use of compressed air and 
stated that in the compression of air with steam 
actuated compressors, there are various sources of 
loss which in the aggregate will vary from 25 to 45 per 
cent of the total power of the machine. The principal 
loss is usually that due to heating the air during com. 
pression. If the air is not cooled during compression 
by some external means, the compression curve will be 
adiabatic; on the other hand, if the temperature of 
the air be kept constant the curve will be isothermal; 
in the first case, a certain amount of useless work will 
be done in heating the air, which necessarily becomes 
cooled during transmission, so that while the pressure 
remains practically the same, the volume will be re- 
duced. This loss becomes greater as the pressure in- 
creases. If, however, the air be carefully cooled dur- 
ing compression the loss will be diminished. In tests 
imade by Prof. Reidler on two-stage compressors in 
which the air was passed through an intermediate 
cooler before final compression, the loss, due to heat- 
ing, under a gage pressure of 75 lbs., was only 11 per 
cent—an exceptionally small value, 15 per cent is near 
er average good practice, and 30 per cent is not un- 
common. In addition to this heat loss there is the 
friction loss of the compressor which varies from 12 to 
29 per cent and even more than this in some of the old- 
er inefficient machines. The other sources of loss are 
those due to heating the air previous to and during its 
admission into the compressor; insufficient air supply. 
and losses due to clearance and leaks. The free air 
which enters the compressor should be drawn from 


outside the engine room where the air is cool; in the 
same way, contact with hot surfaces during inlet 


should be avoided. An increase from 60 to 100 deg. F.. 
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means a loss of 7 per cent in the volume of air deliv. 
ered. Ordinarily this need not be large and may be 
taken at 4 per cent. Taking the efficiencies corre- 
sponding to the above, we have for the average 
efliciency of a good air compressor working under con- 
stant load at a gage pressure of 70 to 85 pounds, about 
65 percent. In the transmission of air, within reason- 
able limits, the loss in transmission need not be 
considered. The velocity of flow of air is entirely 
different from that of water—its friction resistance 
being less than 1 per cent of that of water. 

The greatest loss of efficiency is that in the motors. 
It is impracticable to re-heat the air with any degree 
of economy when employed intermittently and we find 
almost without exception, that the air is used at 
normal temperature for the various purposes to which 
it is applied in and about railroad and other shops. 
Experiments by Professor Riedler, and others, with 
small air motors (1 h. p.), in which the air was not re- 
heated, show the loss in the motor to be about 65 per 
cent when the air is used without expansion. With 
better designed motors and air expanded from 68 deg. 
F. down to 54 deg. F. the loss with a 2 h. p. motor was 
only 33 per cent. By reheating the air to 140 deg. 
F. and expanding down to 28 deg. F. the loss was 25 
per cent. With a larger motor, which was a made 
over steam engine of 80 h. p. the air at a pressure of 
79 lbs. was heated to 300 deg. F. and expanded to 90 
deg. F. with a resulting efficiency of 81 per cent. In 
this ease the cylinder was jacketed with the hot sir. 
which aceounts in part for the relatively high effi- 
ciency. These results and others would indicate that 
compressed air as now used is not at all efficient as a 
source of motive power since the combined efficiency 
of compressor and motor at constant load even under 
favorable conditions, is not more than 50 per cent of 
the available energy put in the compressor. In other 
vases the efficiency is as low as 20 per cent. 

In regard to the cost of the power thus obtained 
from compressed air, in the small inefficient motors, 
tested by Reidler, the air consumption was about 1,600 
cubic feet per brake horse power per hour; but in the 
larger motor when developing 72 h. p. the air used was 
somewhat less.than 500 cubie feet per brake horse 
power per hour. Assuming 5 Ibs. of coal per horse 
power hour and its cost $3 per ton, the fuel cost of pro- 
ducing the air will be about 3 cents per 1,000 enhic 
feet, so that in the first case the power cost as deter- 
inined by fuel consumption amounts to nearly 5 cents 
per horse power hour; and in the second case the cost 
is about 14 cents per horse power hour. 

There should be no comparison between the cost of 
transmission of power by compressed air and electric- 
ity, since each has its own field of usefulness; yet it 
may be interesting to note, for our present purposes, 
the efficiency of electric transmission. A modern 
generator belted from an engine will have an efficiency 
of about 90 per cent when working under favorable 
conditions, but as the average load is ordinarily not 
more than two-thirds full load, and often much less, 
the efficiency will not usually be more than 85 per 
cent. Since the engine friction was added to the los- 
ses in compression so also it should be considered here, 
in which case the efficiency of generation will be be- 
tween 75 and 80 per cent. 

The loss in transmission need not be more than 5 
per cent, so that the efficiency at the motor terminals 
will not be far from 75 per cent. With motors run- 
ning under a nearly constant full load the efficiency 
of the motor mav be 90 per cent; but with fluctuating 
loads this may fall to 60 per cent at quarter load. 





| Vol. IV, No. 2 


When the driven machines are not greatly over-mo- 
tored we may assume a motor efficiency of 80 per cent, 
which may be less or greater in individual cases. The 
combined efficiency, then, of generator and motor 
working intermittently with fluctuating loads, will be 
about 75x80, or 60 per cent of the power delivered to 
the engine. 

In work of this kind it is well to remember that 
while the efficiency may be very high the economy may 
be very low, and good engineering is primarily a ques- 
tion of good economy, all things considered. It is not 
the most efficient plant which produces the greatest 
economy. While it is interesting to know that a cer- 
tain amount of power may be transmitted a given dis- 
tance with a high efficiency, it is more important to 
know that the same amount of power could be ob- 
tained at the objective point for one-fourth the cost of 
the former. Both compressed air and _ electric mo- 
tive powers possess the advantage of using energy on- 
lv when the motors or other apparatus are in opera- 
tion, but in addition, compressed air possesses so many 
other advantages that however inefficient it may be 
ws a motive power we shall expect its application to 
shop processes to be continually extended as its use- 
fulness becomes better known. 


[ndustrial 
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A CIRCUIT BREAKER FOR SMALLER CURRENTS 


The well known automatic circuit breaker of the 
(ieneral Electric Company, known as form K, for 
heavy currents, is now followed by one for use with 
smaller currents, i. e., for 100 to 500 amperes. It is 
known as the form L and as with the K, may be used 
on any potential up to 750 volts. 

The deleterious effect of arcs on unprotected contact 
parts destroys in a short time their usefulness, intro- 
ducing a serious problem on all circuit breaking av- 
paratus, and the greater the voltage and current the 
greater the difficulty presented in handling arcs. To 
eliminate the destructive effect of arcs on contacts 
the magnetic blow out principle was applied, and by 
this a means is provided for destroying the arc at the 
moment of its formation. The addition to a switch 
thus equipped of a tripping device to open the circuit 
as soon as a predetermined current flows, gives an au- 
tomatic circuit breaker unsurpassed for reliability 
and convenience. 

The form L circuit breaker is substantial in con- 
struction and compact in form. It is mounted on a 
slate base 11 in. by 12} in., and the maximum overail 
measurement from the back of the base is 6in. It can 
be provided with either front or back connections. Its 
action is similar to that of the (Form K) circuit break- 
er, adopted so widely in power stations for use with 
heavy currents. The current passes through built-up 
leaf contacts to the tripping coil, the armature of 
which actuates the tripping device. An adjustable 
tension spring holds the armature away until suffi- 
cient current flows to overcome its pull, drawing the 
armature to the magnet coil. 
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The leaf contacts are held normally against the 
main contact blocks. When the tripping armature is 
drawn to its magnet, the main contact is released and 
the circuit instantly opened by the action of the main 
spring. To prevent arcing at the main contact, the 
current is shunted through a secondary contact plug 
protected by the blow-out magnet. This plug is not 
withdrawn until after the leaf contacts have left the 
contact blocks and all tendency to arc, therefore, is 
confined to this point, where the magnetic action pre- 
vents it from doing damage. The blow-out magnet 
and secondary contact are in series with each other, 
but are connected in multiple with the main contact. 
Owing to their high resistance practically no current 
flows through them until the circuit through the main 
contact is opened, when they take the whole current, 
creating the magnetic field and extinguishing the arc 
independently and apart from the main contact. 

The marked rating of a circuit breaker, as 100-500, 
indicates the lowest current that will automaticailv 
open the circuit and the maximum normal current car- 
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NEW BROOKS-FOLLIS AGENCIES. 

The Brooks-Follis Electric Co. has taken the ex- 
¢lusive Pacific Coast Agency for the Lundell Power 
and Fan Motors, manufactured by the Interior Con- 
duit and Insulation Co., of New York, and up to the 
present time has met with great success with sales. 

As a starter, it has sold to the Pacific Electric Mo- 
tor Co., of San Francisco, one hundred and fifty mo- 
tors, ranging from } to 2 h. p. in capacity each, and 
has also received an order since then for twenty-six 
more motors. It has also sold the Pacific Power Co., 
of San Francisco, one Lundell Motor, one h. p., 500 


volts; to John Bruener of Sacramento, one Lundell 
Motor, 2 h. p., 500 volts; to the Union Iron Works of 
San Francisco, one Lundell Motor, 5 h. p., 230 volts; 
to A. E. Brooke-Ridley of San Francisco, six 4 h. p.., 
and one $ h. p. Lundell Motors, 110 volts, and to the 
Pacific Telephone and Telegraph Co., of San  Fran- 
cisco, three | h. p. and one $h. p. Motors. The 
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rying capacity. The circuit breaker is set to open at 
any desired current from its lowest rating to 50 per 
cent in excess of its highest rating, by adjusting the 
calibrating spring of the tripping armature. An indi- 
ator on the adjusting stud registers with well spaced 
marks on a brass scale, showing the current at which 
the circuit will be opened. 

The handle of the Form L circuit breaker is remov- 
able, but is automatically locked in place so long 2s 
the circuit remains closed. It cam be removed onlv 
when the circuit breaker is open. Moreover, when the 
handle is removed the circuit breaker cannot be 
closed. This interlocking device allows feeder circuits 
to be kept open at the will of a single operator, avoid- 
ing to a large extent any accidental closing. 

Although automatic in action and capable of carry- 
ing safely the currents within their rating, and of 
opening the circuits on heavy overloads and short cir- 
cuits, circuit breakers should be given a reasonable 
amount of care and attention to insure satisfaction 
with continued use. By regarding this injunction the 
life will be very much prolonged. 


Brooks-Follis Electric Co. is carrying a large stock of 
motors and is prepared to ship promptly. 

The company has also just taken the agency for the 
Ideal Electric Corporation of New York, manufac- 
turers of an alternating and direct long burning are 
lamp, and the La Roche alternator. The alternating 
long life are lamp, burning on 110 volts is meeting 
with great success, as this is practically the only long 
burning are lamp for alternating current that is giv- 
ing any satisfaction. 

The Brooks-Follis Electric Co. is doing quite a rush- 
ing business in Lundell Fan Motors. A cut of this 
Desk Fan and also of the Ceiling Fan will be found on 
page 36. The Desk Fan Motors are superbly fin- 
ished in rich japanning with gilt striping. They have 
a starting and regulating switch giving three speeds. 
On the 1-12 h. p. Fan Motor, the speed is 1800, 1400 and 
1100 revolutions per minute. On the 1-6 h. p. Fan 
Motor, with a 16 inch fan the speed is 1500, 1200 and 
S00 revolutions per minute. 

They are self-oiling and have self-aligning bases, and 


all outside base fittings are polished or nickel plated. 
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The Ceiling Fans are handsomely finished with pol- 
ished brass or nickel plate, with a highly polished 
wooden sweep. They operate at 150 revolutions per min- 
ute. The blades of the sweep are 68 inches and have 
au width of 8} inches. One of the great talking points 
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und desirable in all respects. A complete price list will 
be furnished upon application. Main line and branch 
block porcelain rosettes, ceiling cut-outs, white porce- 
lain cleats, Edison and T. H. sockets are also being 
sold at remarkably low prices. 


CEILING FAN, 


of their Fan Motors is the low consumption of cur- 
rent, the 12 inch Desk Fan consuming only .45 of an 
ampere, and the 16 inch Desk Fan consuming only .9 
of an ampere, while the Ceiling Fan consumes only .9 
of an ampere operating at 110 volts. 

These motors are built for all currents, alternating 
and direct, and a large stock is carried, insuring 
prompt shipment. The Brooks-Follis people have 
agents all over the country and are meeting with re- 
markable success in their sales. Messrs. Holbrook, 
Merrill & Stetson of Sacramento, who are their agents 
there, have sold over one hundred and twenty-five mo- 
tors in Sacramento alone. 

There have been some very low prices quoted on 
bushings and insulators lately, but the Brooks-Follis 
Electric Co. seems to be in a position to outclass them 
all, both as to quality of material and price. For in- 


DESK FAN. 


stance: It is making a special price of $5.00 per M. on 
5-16 Vitrified Clay Bushings. The bushing is well vit- 
rified and very straight, making a perfect insulation, 


It would pay anybody intending to buy electric 
lighting material to investigate the Brooks-Follis 
prices, as they believe in doing business on small pro- 
fits but making quick sales. 
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